INTRODUCTION Abstract
Acne is a pile of oil glands in the skin that are actively being clogged by dirt and infection because of Propionibacterium acnes, Staphylococcus aureus, and Staphylococcus epidermidis. The treatment for acne can use herbal ingredients, one of which is Soursop (Annona muricata L.) leaves ethanolic extract. Annona muricata folium ethanolic extract is known to have alkaloid, flavonoid and polyphenol compounds which can inhibit the growth of P. acnes, S. epidermidis, and S. aureus. Suitable dosage forms for anti-acne preparations are gels because the gel contains much water so that it provides a cooling effect on the skin due to inflammation. The purpose of this study was to determine the impact of carbopol 940 and propylene glycol on the physical characteristics of the gel preparation and determine the optimum formula of the gel preparation using factorial design software 22 so that the gel preparation was made in four formulas. The data obtained were then analyzed using Design-Expert ® and ANOVA software with a confidence level of 95%, and the determination of the optimum formula based on the optimum superimposed contour plot area. The results of the study using a factorial design approach are known that propylene glycol has an effect on increasing the spreadability and pH while carbopol 940 has a more significant impact on the increase in adhesion and viscosity, and the optimum area of the composition of carbopol 940 1.536% and propylene glycol 5% was obtained.
improve consistency and increase the solubility of the ingredients. Humectant used is propylene glycol (Purnamawati et al., 2017) .
The above description is the background of the researchers to optimize the determination of the optimum formula for the preparation of anti-acne gel ethanol extract 95% soursop leaves using software Design-Expert® factorial 22 (2 factors two levels). This study aimed to determine the impact of carbopol 940 and propylene glycol on the physical characteristics of the gel preparation and determine the optimum formula of the gel preparation. The optimized factor is carbopol 940 (gelling agent) with propylene glycol (humectant).
Optimization of the two factors was carried out to determine the effect of variations in the concentration of each factor on the response of adhesion, dispersion, pH, and viscosity.
MATERIALS AND METHODS

Tools and materials
Materials used in this study include Mg, HCl, FeCl3, Dragendroff reagent, Mayer, extract, carbopol 940, aquadest, 95% ethanol, PG, TEA, and methylparaben.
While the tools used in this study include a funnel, scales, hot plate, mortar stamper, pH meter, test tube, rotary evaporator, and viscometer Stromer.
Soursop leaves ethanol extract gel preparation
Soursop leaf determination was carried out at the Faculty of Mathematics and Natural Sciences Basic Laboratory, Universitas Lambung Mangkurat. A total of 500 g of powder was put into a glass container, and 95% ethanol (1:10) was added. Stirring is then allowed to stand for 24 hours. After 24 hours, the filtering and re-maceration were carried out three times. Macerate is put together then concentrated using a rotary evaporator at a temperature of 50°C so that thick extracts are obtained and extract extraction is calculated, and phytochemical screening is alkaloid, flavonoid, and polyphenol (Mulyanti et al., 2015) .
Formulation of soursop leaves ethanol extract gel
The method of making the gel, according to Pertiwi et al. (2016) 
Evaluation of soursop leaves ethanol extract gel
Organoleptic test
Observation of the shape, color, and odor of the gel, note the results obtained. The observation is replicated three times. The gel is usually clear with a semi-solid consistency with smell and color depending on the excipient used (Ansel, 1989) .
Homogeneity test
The gel is applied to a piece of transparent glass, observing the results obtained. The observation is replicated three times. The preparation must show homogeneous visuals without any lumps insight (Sayuti, 2015) .
pH test
The pH meter was dipped into the gel, and the pH obtained is observed. The observation is replicated three times. The pH requirements for gel preparation are in the range of 4.5-6.5 (Daud et al., 2018) .
Stickiness test
As much as 0.25 g gel is placed between two glass objects, then 1 kg load is pressed for five minutes, the load is lifted, and 80 g is loaded on the instrument and the gel release time is recorded. The observation is replicated three times, where good adhesion indicated by release time more than 1 second (Afianti & Murrukmihadi, 2015) Scattering test
As much as 0.5 g gel is placed in the middle on top of the gel and another transparent round glass and ballast so that the weight of the glass and the ballast are 150 g, allowed to stand for 1 minute, then the distribution diameter is recorded. The observation is replicated three times (Sayuti, 2015) .
Viscosity test
Viscosity test was conducted using Stromer viscometer.
The gel is put into a container and then installed a spindle, the spindle must be submerged in the gel. The viscometer is turned on with a 60 rpm. Viscosity results were observed. The observation is replicated three times.
Proper viscosity is between the range of 3,000-50,000 cPs (Pertiwi et al., 2016) .
Acceptability test
Acceptability test was conducted using a questionnaire.
As much as 20 volunteers were asked to respond to the color, aroma, and texture of the gel with a score of 1 to 4 assessment feeling very like, like, less like, and dislike (Sayuti, 2015) .
Data analysis
Data obtained from the results of the test of stickiness, scattering, pH and viscosity were analyzed using Design-Expert ® software and ANOVA with a 95% confidence level (Astuti et al., 2017) . Determination of the optimum formula was determined based on ANOVA and superimposed contour plot of the parameters of adhesion, dispersion, pH and viscosity of ethanol extracts of soursop with variations in the concentration of carbopol 940 gelling agent and humectant propylene glycol (Aulena et al., 2016) .
RESULTS AND DISCUSSION
Soursop leaf powder is extracted using the cold maceration method. The solvent used was 95% ethanol, with a ratio of 1 : 10 (Handayani et al., 2016) . The use of 1995) . The ethanol solvent is used because it is safe, nontoxic, and more effortless in the concentration process because it requires less heat for the concentration process and microbes are more difficult to grow (Chemat et al., 2019) . Maceration is carried out for four days, and every 24 hours, a mass filtering is done. The extract yield obtained was 16.48% with a pH of 6.1.
After the thick extract is obtained, then phytochemical screening was performed. The purpose of phytochemical screening is to ensure the presence of chemical compounds that are indicated as antibacterial, including alkaloids, flavonoids, and polyphenols (Andriani et al., 2015) . Phytochemical screening results showed flavonoids and polyphenols, while alkaloid tests showed positive results with the Mayer reagent. The results of the phytochemical screening are presented in Table II . Test evaluation was conducted to observe the quality of preparations and ensure that this preparation has characteristics that are following the specified physical properties. Evaluation of the determined test consisted of organoleptic, homogeneity, pH, stickiness, scattering, viscosity, and acceptability test by the respondent.
Complete results of the evaluation test are presented in Table III . Table III showed the preparation did not show any coarse grains when the preparation was applied to transparent glass (Dantas et al., 2016) .
Acceptability test is performed to find out whether consumers (people) are interested in the formulated preparations. The results of the favored test conducted on 20 volunteers using anti-acne gel showed that Formula II was preferred over other formulas, as shown in Table III where the average respondent less likes the formula made except in Formula II, the average respondent likes it.
The pH test aims to determine the pH of each formula made. Gel with too acidic pH can irritate the skin while gel that is too alkaline can make the skin dry so the preparation must have a pH that matches the skin. Table   III shows that in the four formulas, the skin pH range is 4.5-6.5, which is fulfill the requirement of pH for gel preparation (Daud et al., 2018) . Based on the approach using the factorial design method, the equation The more carbopol 940, the lower the pH because the number of acid groups contained in carbopol 940 is 2-3 (Andini et al., 2017) . Whereas the more propylene glycol, the more alkaline it is so that the high pH. This is consistent with Rowe et al. (2009) that propylene glycol is alkaline with pH > 7.5. Stickiness test was performed to show the ability of the adhesive to adhere and cover the surface of the skin when used in order to function optimally. The longer the gel is attached to the skin, the better the gel is produced because it can increase the release of active substances and then penetrate the skin to provide a therapeutic effect (Prausnitz & Langer, 2008) . There are no specific requirements regarding the adhesion of semisolid solid preparations, but it should be the adhesion of semisolid solids is more than 1 second (Afianti & Murrukmihadi, 2015) . Table III shows that the value of adhesion in Formula I to Formula IV is between 51 to 59 seconds, which means the preparation has met the minimum requirements for adhesion. Based on the approach using the factorial design method, the equation Y = 55 + 2.83A by the addition of hot water which is formed because the dispersing agent absorbs the dispersing medium so that it becomes thick and sticky, therefore the higher the carbopol 940, the more colloidal formed will be and be able to increase its stickiness (Rowe et al., 2009) . The scattering test shows the ability of the preparation to spread when it is applied to the skin. The purpose of the spread test is to ensure even distribution of the gel when applied to the skin. Scattering power is inversely proportional to viscosity, where the higher the viscosity, the lower the spread power produced and vice versa (Dantas et al., 2016) . Viscosity is a statement of the resistance of a liquid to flow, in which the higher the viscosity, the higher the resistance (Pertiwi et al., 2016) . The viscosity test result data in Table III 5 . Based on the equation and contour plot graph shows that the interaction between carbopol and propylene glycol further increases the viscosity response. This is because propylene glycol can maintain the water content in the preparation to improve consistency and increase the solubility of the material so that propylene glycol can reduce the viscosity of carbopol 940 (Rowe et al., 2009 ). can be seen in Figure 6 . Based on the superimposed contour plot, the yellow area is the optimum region with the physical properties of the gel that has fulfilled the specified requirements, which sets the optimum formula of ethanol extract of soursop leaves on the composition of carbopol 940 1.536% and propylene glycol 5%. 
